Arrhythmias have been well demonstrated in laparoscopic gynaecological surgery. Laparoscopic surgery has recently gained widespread popularity but there are a growing number of complications appearing in the literature. We describe a case of an 81-year-old woman who developed bradycardia, then asystole during a laparoscopic cholecystectomy. A literature review did not reveal previous reports of this complication during laparoscopic cholecystectomy.
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It was initially thought her condition was due to pulmonary embolus and therefore she was heparinised. However, a ventilation per fusion scan showed low probability of a pulmonary embolus. An abdominal ultrasound demonstrated the presence of gallstones. In view of her dyspnoea and productive cough the patient was treated for a chest infection with antibiotics and chest physiotherapy. Her respiratory symptoms improved over the next week but her abdominal pain persisted.
With her resolved respiratory symptoms, surgical opinion was to perform a laparoscopic cholecystectomy in view of her persistent abdominal pain and abnormal liver function tests. An echocardiogram was performed preoperatively, as her old notes stated that she had aortic stenosis, but was reported as normal.
Premedication consisted of pethidine 50 mg IM and promethazine 12.5 mg IM an hour preoperatively along with her oral medication. After establishing intravenous access, the patient was preoxygenated and then induced with thiopentone 250 mg, atracurium 50 mg and fentanyl 100 p,g. A further dose of 125 mg of thiopentone was administered three minutes after induction and the patient was intubated and ventilated; a nasogastric tube was also placed. Anaesthesia was maintained with 70070 N 2 0 and isoflurane 0.5% in oxygen with the patient supine. Intraoperative monitoring comprised pulse oximetry, 3-lead ECG, Automated non-invasive blood pressure measurement every three minutes, capnography, Fj02, a ventilator disconnect alarm and a peripheral nerve stimulator. Preinduction systolic pressure was 170/100 mmHg and in the eight minutes postinduction period the systolic pressure ranged from 150 mmHg to 100 mmHg.
Some eight minutes following induction, a Verres needle was introduced through the infra-umbilical area into the peritoneal cavity by an experienced laparoscopic surgeon, with the patient in the supine position. After 45 seconds of high-flow CO 2 peritoneal insufflation, the patient suddenly developed bradycardia (HR 40/min), which quickly progressed to cardiac asystole.
The surgeon was immediately informed and ceased insufflation. The patient was ventilated by hand with 100070 oxygen and external cardiac compression commenced. Atropine 600 micro grams and a further 600 micro grams was administered with the patient developing a sinus tachycardia (HR 130/min), BP 140/90 mmHg within 30 seconds of administration. The patient's end-tidal carbon dioxide reading remained around 35 mmHg throughout the episode.
It was decided to proceed with the operation because all the evidence pointed to a vagal response. There was no evidence of hypoxia or myocardial ischaemia. Subsequent peritoneal insufflation was performed very slowly and the rest of the operation was uneventful. Postoperatively the patient received supplemental oxygen and ECG monitoring for 24 hours. Cardiology review and twelve-lead ECG did not find any evidence of perioperative ischaemia. The patient was discharged well on the sixth postoperative day.
DISCUSSION
Cardiac arrest is a recognised complication of laparoscopy. 1 The American Association of Gynaecology reveals an incidence of one in 2500 of cardiac arrest during laparoscopic gynaecological surgery. 2 A prospective study demonstrated a 47% incidence of arrhythmias with gynaecologicallaparoscopic surgery, with 30% of these being bradyarrhythmias. 3 However, there has been no report of asystole associated with laparoscopic cholecystectomy. The mortality associated with laparoscopy is approximately 4 per 100,000. Other serious complications occur in approximately 2% of procedures. 4 Serious complications of laparoscopy can be divided into two broad categories. First, trauma caused by the Verres needle or trocar may injure abdominal structures. This may lead to visceral or vascular damage. Second, a number of complications are associated with pneumoperitoneum, namely cardiovascular depression, vasovagal reflexes, hypercapnoea, hypoxia, pneumothorax, pneumomediastinum, gas embolism and pneumopericardium. We believe our case is the first to be published of extreme vagal response during a laparoscopic cholecystectomy. The response is probably due to stretching of the peritoneum at the beginning of peritoneal insufflation. Carmichael described three cases of severe bradyarrhythmias, one progressing to asystole, that occurred during carbon dioxide abdominal insufflation. 5 There was no evidence to suggest other causes for our patient's asystole. Major vascular and visceral injury would usually present with classic signs of blood loss, such as tachycardia and hypotension. It would be most unlikely for blood loss to present as a sudden onset bradycardia followed by asystole. Pulse oximetry and capnography monitoring excluded hypoxia or hypercapnia as causes. We thought gas embolism unlikely because the end-tidal CO 2 value did not change suddenly, nor were there any classical signs of gas embolus such as a "mill-wheel murmur". The usual ECG response to an embolus is tachycardia, 6 yet our patient developed bradycardia. Chest auscultation also demonstrated equal air entry on both sides, excluding a tension pneumothorax. Last, the fact that the patient responded so quickly and completely with atropine also supports a "vagal" reaction.
In our case, there were also a number of contributing factors. 1. The patient has a previously treated arrhythmia (AF) and was taking digoxin perioperatively. 2. The surgeon was insufflating at high flow, which increases the rate of peritoneal stretch. 3. The use of agents without antimuscarinic activity.
One possible cause of asystole with laparoscopy is compression of the inferior vena cava due to the increase in intra-abdominal pressure. This results in decreased venous return, decreased atrial stretch and low cardiac output. Decreased venous return could also be accentuated by the reverse Trendelenburg position often used during laparoscopic cholecystectomy. There are a number of reflexes that describe bradycardia with decreased atrial stretch, but one report found that the intra-abdominal pressure needed is higher than that normally employed. 7 We do not believe that decreased venous return was a contributing factor in our case because bradyarrhythmia occurred very early in the course of peritoneal insufflation, and the patient was supine at the. time of asystole.
Prophylactic use of atropine is probably not warranted as sinus tachycardia by itself is a common occurrence with laparoscopy. However, one author argues for administering atropine before carbon dioxide insufflation to counteract the increased vagal output during this period. 3 Another case report of asystole during laparoscopy which was initially unresponsive to atropine, responded to rapid evacuation of the penumoperitoneum by a vertical midline laparotomy. 1 In our view an urgent laparotomy should be performed in any patient who arrests during laparoscopy and is unresponsive to intial resuscitation measures. This would confirm the diagnosis of trauma to visceral or vascular structures by the Verres needle. It would also release the pneumoperitoneum that may be contributing to compression of the inferior vena cava. If any patient arrests secondary to penetrating abdominal Anaesthesia and Intensive Care, Vol. 22, No. 3, June, 1994 trauma, basic teaching is resuscitation and urgent laparotomy.
We believe this case represents a severe vagal response to abdominal insufflation to carbon dioxide. It also emphasises the need for vigilant clinical and mechanical monitoring. Prompt resuscitation, including the early use of atropine, is recommended in all severe vagal reactions. Low-flow peritoneal insufflation should always proceed for some time before high-flow is employed. Consideration should also be given to urgent laparotomy in all cases of cardiac arrest during laparoscopy.
